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DIELECTRIC COMPONENT ARRAY 



Cross-Reference to Related Application 

[0001] This application claims the benefit of priority to U.S. provisional patent 

application serial number 60/420,530, filed on October 23, 2002, now pending. 

Field of the Invention 

[0002] The present invention relates to electromagnetic filters and methods of 

providing electromagnetic filters. 

Background of the Invention 

[0003] In the prior art, it is known to use a discoidal capacitor circumferentially 

surrounding a feedthrough conductor. Such arrangements have cylindrical inner and outer 
electrode portions. The outer electrode portion is electrically connected to a ground plate, 
and an electrical connection is made between the inner electrode and the feedthrough 
conductor. As a result of using a discoidal capacitor, such arrangements are expensive and 
design changes are not easily accomodated. 

Summary of the Invention 

[0004] The invention includes an electromagnetic filter for a feedthrough conductor. 

In one embodiment of the invention, at least two dielectric components are supported from a 
first side of a substrate. The dielectric components may be capacitors. The first side is 
substantially planar, and the substrate also has a second side and a feedthrough surface. The 
feedthrough surface defines an orifice extending from the first side to the second side. 
Through the orifice extends a feedthrough conductor. 

[0005] The invention also includes a method of providing an electromagnetic filter. 

In a method according to the invention, a substrate is provided. The substrate has a 
substantially planar first side, a second side and a feedthrough surface. The feedthrough 
surface defines an orifice extending from the first side to the second side. A feedthrough 
conductor is provide so that the feedthrough conductor extends through the orifice. A first 
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dielectric component is supported from the first side and proximate to the feedthrough 
conductor. A second dielectric component is supported from the first side and proximate to 
the feedthrough conductor. 

Brief Description of the Drawings 

[0006] For a fuller understanding of the nature and objects of the invention, reference 

should be made to the following detailed description taken in conjunction with the 
accompanying drawings, in which: 

Figure 1 is a plan view schematic of a device according to the invention; 
Figure 2 is a partial perspective view of a device according to the invention; 
Figure 3 is a partial cross-sectional view of a device according to the invention; 
Figure 4 is a partial cross-sectional view of a device according to the invention; 
Figure 5 is a plan view schematic of a device according to the invention; and 
Figure 6 is a flow chart of a method according to the invention. 

Detailed Description of the Invention 

[0007] An embodiment of the invention may be made in the form of an 

electromagnetic filter. Figure 1 is a schematic of such a filter. The filter may include a 
substrate 10 having a substantially planar first side 13. The substrate 10 may be a protective 
housing or a printed circuit board. The substrate 10 may have a second side 16 and a 
feedthrough surface 19. The feedthrough surface 19 may define an orifice 22 extending from 
the first side 13 to the second side 16. A feedthrough conductor 25 may extend through the 
orifice 22. 

[0008] Figure 2 shows a first dielectric component 28 being supported from the first 

side 13 of the substrate 10. The first dielectric component 28 may partially surround the 
conductor 25. A second dielectric component 3 1 may be supported from the first side 13 of 
the substrate 10, and the second dielectric component 31 may partially surround the 
conductor 25. Each of the dielectric components 28, 31 may be capacitors positioned to filter 
a signal carried by the feedthrough conductor 25. 
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[0009] Figure 3 shows a device according to the invention, which has been partially 

cross-sectioned to show certain features. For example, the capacitors may have plates 34, 37 
oriented in a plane that is perpendicular to an axis 40 of the feedthrough conductor 25 and 
separated by a dielectric material 43. The dielectric material 43 may be barium-titanate, 
magnesium titanate, alumina, polyester, polyamide or a metal-oxide. As more discrete 
dielectric components 28, 31 are added around a conductor 25, the electromagnetic 
characteristics approach that of a discoidal capacitor. If the discrete dielectric components 
are chip capacitors supported from the same surface of the substrate, a reduction in cost may 
be realized since chip capacitors tend to be much less expensive than discoidal capacitors. 
Further, since chip capacitors may have the same or similar exterior dimensions but different 
electromagnetic characteristics, changes in the electromagnetic characteristics of a filter made 
according to the invention may be more easily accommodated. Figure 4 is a device according 
to the invention in which the arrangement shown in Figure 3 is made on both sides 13, 16 of 
the substrate 10. 

[0010] One or more of the dielectric components 28, 31, 46, 49 may be electrically 

connected to a first conductive contact 52, which is associated with the first side 13. The first 
conductive contact 52 may be a trace on the substrate 10. The first conductive contact 52 
may electrically connect one of the plates 34 to the substrate 10. Although the first 
conductive contact 52 of a dielectric component 28, 31, 46, 49 may be used to fix the 
dielectric component 28, 31, 46, 49 relative to the substrate 10, the first conductive contact 52 
need not be used for that purpose. Each dielectric component 28, 31, 46, 49 may be 
packaged in such a way that the dielectric component 28, 31, 46, 49 has a side joined to the 
substrate 10 by a conductive or non-conductive material. For example, an adhesive may be 
used to join the dielectric component 28, 31, 46, 49 to the first side 13 so as to fix the 
dielectric component 28, 31, 46, 49 to the substrate 10. 

[0011] Further, one or more of the dielectric components 28, 31, 46, 49 may have a 

second conductive contact 55 electrically connected to the feedthrough conductor 25. The 
second conductive contact 55 may be electrically connected to the other of the plates 37 to 
the feedthrough conductor 25. The second conductive contact 55 may be connected to the 
feedthrough conductor 25 at a location that is not within the orifice 22. With such an 
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arrangement, the substrate 10 may be at a first electric potential and the conductor 25 may be 
at a second electric potential. 

[0012] Figure 5 shows an embodiment of the invention similar to that shown in 

Figure 1. In Figure 5, another capacitor 65 is electrically situated between two conductors 
25 A, 25B. Trace 68 electrically connects a first set of plates in the capacitor 65 to the 
conductor 25 A. Trace 71 electrically connects a second set of plates in the capacitor 65 to 
conductor 25B. In this manner, additional electromagnetic filtering may be accomplished. 

[0013] Figure 6 is a flow chart of a method according to the invention. In an 

embodiment of the invention, a substrate is provided 1 00. The substrate has a substantially 
planar first side, a second side and a feedthrough surface. The feedthrough surface may 
define an orifice extending from the first side to the second side, and a feedthrough conductor 
may be provided 103 to extend through the orifice. A first dielectric component may be 
supported 106 from the first side and proximate to the feedthrough conductor, and the first 
dielectric component may be joined to the substrate, for example by soldering at least a 
portion of the first side to a conductive contact of the dielectric component. A second 
dielectric component may be supported 109 from the first side in the same fashion as the first 
dielectric component. Each of the dielectric components may be electrically connected to the 
feedthrough conductor, for example by soldering a conductive contact of each dielectric 
component to the feedthrough conductor. 

[0014] Although the present invention has been described with respect to one or more 

particular embodiments, it will be understood that other embodiments of the present 
invention may be made without departing from the spirit and scope of the present invention. 
Hence, the present invention is deemed limited only by the appended claims and the 
reasonable interpretation thereof. 
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